Potentiation of morphine antinociception by pentobarbital in female vs. male rats.
It has been shown previously that female rats are more sensitive than males to barbiturate anesthesia, whereas males may be more sensitive than females to opioid antinociception. The aim of the present study was to determine whether enhancement of morphine antinociception by pentobarbital, previously demonstrated in male animals and humans, occurs similarly in females. Pentobarbital (50 mg/kg i.p.) produced longer-lasting anesthetic effects (loss of muscle tone, righting reflex) in gonadally intact female rats than in males, but greater antinociceptive effects in males at some time points post-injection. There were no significant sex differences in morphine-induced anesthesia or antinociception; however, 50 mg/kg pentobarbital produced greater leftward shifts in the morphine antinociceptive dose-effect curve in gonadally intact females than males, whether pentobarbital was administered 30 vs. 120 min before morphine (times at which there were no sex differences vs. sex differences, respectively, in pentobarbital's effects when administered alone). Dose-addition analysis confirmed that pentobarbital enhancement of morphine antinociception was supra-additive in both sexes; morphine also significantly enhanced pentobarbital-induced anesthesia in both sexes. In gonadectomized males, testosterone did not significantly alter pentobarbital enhancement of morphine antinociception; in contrast, in gonadectomized females, estradiol significantly attenuated the drug interaction. Estradiol did not significantly alter the effects of pentobarbital alone or morphine alone, indicating that the attenuation of the pentobarbital's potentiation of morphine antinociception in estradiol-treated rats is specific to the drug interaction. These results suggest that barbiturate potentiation of opioid antinociception may be greater in females - particularly those in low ovarian hormone states - than in males.